Purpose. To review mid-term results after replacing the polyethylene liner in a well-fixed acetabular shell. Methods. 22 patients underwent replacement of the polyethylene liner in a well-fixed acetabular shell using cementation. The inner surface of the metal shell was scored with grooves (1 to 2 mm deep) for cement interdigitation. Trial liners were used to assess the appropriate size, with an aim to provide at least 2 mm of an even cement mantle behind the polyethylene liner. None of the liners were constrained or lipped. Clinical and radiographic outcomes were evaluated, and Harris Hip Scores obtained. Radiographic loosening of the acetabular shell was recorded. Implant survival was evaluated using the KaplanMeier estimator. Results. After a mean follow-up of 70 (range, 21-189) months, 17 patients had stable hips and their mean Harris Hip Score was 89 (range, 72-93 
aseptic loosening of the acetabular shell (n=2) and recurrent dislocation (n=2). One patient showed radiographic evidence of acetabular migration but was stable. The femoral components of all patients were stable. 92% of patients had good-to-excellent results. Implant survival at 60 months was 81% (95% confidence interval [CI] , 51-94%); it became 91% (95% CI, 61-99%) if reductions for dislocations were excluded. Conclusion. Cementation of an undersized polyethylene liner into a non-modular shell is one option for revision of a well-fixed acetabular shells. Nonetheless, further follow-up is required to determine if it remains a viable option in the long term. If there is any doubt about the stability of the acetabular shell, a complete revision should be performed.
revision total hip arthroplasty (THA). 1, 2 It is a sound biomechanical construct in vitro and has excellent short-and mid-term outcomes. [3] [4] [5] [6] [7] [8] [9] This technique should result in less morbidity (no bony bleeding and compromise of bone stock) and shorter operation times than for removing the ingrown acetabular component. It is indicated in a well-fixed acetabular shell when its design is non-modular and without a locking mechanism, or when a compatible liner is not available.
MATERIALS AND METHODS
Between January 1983 and December 2001, 26 patients (28 hips) underwent replacement of the polyethylene liner of the first-generation, nonmodular, porous-coated, anatomic, acetabular components. The acetabular component consisted of a cobalt-chromium backing with sintered beads to enable biologic ingrowth. The polyethylene insert was assembled with its metal backing as one piece. Although it was non-modular, the polyethylene liner could be easily separated from the underlying metal shell intra-operatively with osteotomes, but there was no locking mechanism for re-insertion of a new polyethylene liner.
The metal shells of all of these acetabular components were well fixed and in an acceptable position. They were inspected, palpated, and tested for stability and position. The peripheral interface between the prosthesis and bone was checked for stability. The original polyethylene liner was pried from the metal backing with an osteotome and clamp. The shell was further tested to confirm stability by applying pressure to the rim and pulling on the shell with pliers. The inner surface of the metal shell was then scored with grooves (1 to 2 mm deep with a highspeed burr) for cement interdigitation. 2 Trial liners were used to assess an appropriate size, with an aim to provide at least 2 mm of an even cement mantle behind the polyethylene liner. 2 Simplex cement was inserted when it was in a doughy state. A modular polyethylene liner was then cemented into place, and excess cement removed. None of the liners were constrained or lipped.
Clinical and radiographic outcomes were evaluated before surgery, 6 weeks and 6 months after surgery, and yearly thereafter. Patients were asked specifically about thigh or groin pain. Harris Hip Scores were obtained. Anteroposterior radiographs of the pelvis and the hip and frog-leg lateral radiographs were taken. Radiographic loosening of the acetabular shell was defined as the presence of a complete radiolucent line of >1 mm in all 3 zones, cup migration, or change in cup position. 10 All the radiographs were reviewed by 2 surgeons. Implant survival was determined using the Kaplan-Meier estimator.
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RESULTS
Four of the 26 patients were lost to follow-up after a mean of 13 (range, 3-33) months. Results of 22 hips in 22 patients were reviewed (Table) . Their indications for revision THA were acetabular wear and femoral stem loosening (n=11), polyethylene wear and osteolysis with stable femoral implants (n=9), and recurrent dislocations (n=3). Their diagnoses for primary THA were osteonecrosis (n=8), osteoarthritis (n=7), rheumatoid arthritis (n=4), slipped capital femoral epiphysis (n=1), hemachromatosis (n=1), and an unidentifiable reason (n=1).
After a mean follow-up of 70 (range, 21-189) months, 17 patients had stable hips and their mean Harris Hip Score was 89 (range, 72-93). Four patients underwent re-revision after 28 to 108 months for aseptic loosening of the acetabular shell (n=2) and recurrent dislocations (n=2). One patient showed radiographic evidence of acetabular migration but was stable, The femoral components of all patients were stable. 92% of patients had good-to-excellent results. One patient died with a stable implant at 66 months.
One of the 4 patients who had re-revision had a failed cemented all-polyethylene component that was re-revised 7 years later, at which point the metal backing was 21 years old. A larger hemispherical cementless acetabular component was used; no osteolysis was noted. Another patient underwent re-revision for acetabular loosening 9 years later (13 years after the primary THA), for which a jumbo cup construct was used. No osteolysis was noted. Both patients were well at the latest follow-up after 62 and 91 months, respectively. In the third patient, the polyethylene liner was dissociated from the metal shell, which was in a retroverted position. Two years later, the liner was removed and revised to a modular, constrained acetabular component. At the 4-year follow-up, this patient remained pain-free, but hip movement was limited by age and debility; his Harris Hip Score was 66. The fourth patient's hip was re-revised for polyethylene wear and recurrent dislocation by re-cementing a liner into a different position. She had an immediate postoperative dislocation and was treated by open reduction. The acetabular component and liner were in an acceptable position, so the neck length was increased by 10 mm with a modular head. No further dislocation was noted after 5 years.
One other patient sustained a hip dislocation at week 2 and was treated with a closed reduction. The hip was stable at the latest follow-up at 104 months. All 3 dislocated hips had been placed with a 26-mm femoral head ball. At the 58-month follow-up, one of them sustained proximal migration of the acetabular shell.
With revision as an endpoint, implant survival at 60 months was 81% (95% confidence interval [CI], 51-94%). It became 91% (95% CI, 61-99%) if reductions for dislocations were excluded. The mean age of the acetabular shells was 11 (range, 4-17) years.
DISCUSSION
Cementing a polyethylene liner into a well-fixed metal-backed component is usually a straightforward procedure. It is useful when a modular polyethylene liner is not available or when the locking mechanism is compromised. The strength of this construct is comparable or superior to standard locking mechanisms. 4, [6] [7] [8] Various methods of preparing the liner and shell to maximise fixation of the polyethylene have been reported. These include scoring the liner and the polyethylene, as well as undersizing the polyethylene to accommodate a cement mantle. The strength of the cemented polyethylene construct was comparable to that of the native locking mechanism in the Harris-Galante II acetabular shell. 8 The fixation was best with a 2-mm cement mantle, and 3 circumferential rings on the back surface of the polyethylene.
The strength of the cemented interfaces for different methods of liner and shell preparation was assessed using torsion and lever-out tests. 6 Scored shells or those with screw holes did not require further preparation, but those with a smooth surface required texturing to maximise the strength of the construct. A textured liner provided a stronger mechanical construct than one that was smooth. The strength of a polyethylene liner cemented into the porous-coated, anatomic, modular acetabular component has been compared with that of the locking mechanism. 12 Undersized cemented liners allowing accommodation of a 2-mm cement mantle produced the strongest construct; its load was 2 fold greater than the locked modular polyethylene (p<0.001). 12 Therefore, a cement mantle of 2 mm was necessary, but roughening of the acetabular shell was not. 12 In our study, the smooth, polished acetabular shells were routinely roughened with a high-speed burr (unless multiple screw holes were present), and the polyethylene component was undersized to accommodate at least 2 mm of cement mantle.
Short-term results of this technique have been reported. 13, 9, 14 In a study of 17 hips using 8 different types of acetabular components with a mean followup of 32 months, 9 cementing a polyethylene liner was indicated when the locking mechanism was compromised or the appropriate polyethylene for the modular exchange was unavailable. Three patients had postoperative dislocations; all had concomitant revision of the femoral component. One of them underwent re-revision of the acetabular component. Two patients had re-revision of the femoral component, with the cemented acetabular construct intact and retained.
In 39 patients with a metal inlay polyethylene liner cemented to a variety of acetabular shells after a mean follow-up of 2.8 years, 14 one case was a failure in which the liner dislodged and 2 had dislocations treated non-operatively. Of the 38 patients with unrevised THAs, 35 (92%) had good or excellent results.
This technique is not recommended in cases of instability, owing to a high dislocation rate.
3,14 All 3 of our patients who underwent revision of the cemented liner for recurrent dislocations sustained postoperative dislocations. Only one could be managed conservatively. In cases of well-aligned, well-fixed components, cementing a constrained liner may help prevent dislocation. 15 None of our patients was treated with constrained or lipped liners. The acetabular shell should be removed if is malpositioned.
A limitation of our study was the lack of a control group where the acetabular component was completely revised. It was not our practice to remove a well-fixed porous-coated, anatomic acetabular component. In a study of 18 revision THAs where a well-fixed non-modular porous-coated, anatomic acetabular shell was replaced with a larger cementless modular component, 16 none of the acetabular components was re-revised after a mean follow-up of 68 months. Two hips dislocated and were treated by closed reduction. On average, the revised acetabular component was 8.5 (range, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] mm larger than the removed component. This approach has many potential complications, including increased blood loss and the risk of insufficient ingrowth of the revised acetabular component. A cemented liner construct may avoid these complications.
Replacement of the polyethylene liner using cementation is one option for revision of the acetabular component. Nonetheless, further followup is required to determine whether it remains a viable option in the long term. Surgeons should take into account the natural history of the acetabular component, the activity level and age of the patient, comorbidities, and the bone quality. New instrumentation enables more controlled removal of well-fixed acetabular components with less bone loss. 17 As a result, the threshold for removing these well-fixed shells has decreased. If there is any doubt about the stability of the acetabular shell, a complete revision should be performed.
